A novel synthetic utility of hypervalent iodine reagent, (diacetoxyiodo)benzene for diamino aryl carbon-carbon cleavage is described. 1,2-Diamino aryl compounds were successfully converted into the corresponding nitriles, while the developed method was also useful for the preparation of quinones from corresponding 1,4-diamino aryl compounds. The advantages of this protocol are shorter reaction times and mild reaction conditions to obtain moderate to good yields.
Hypervalent iodine reagents have attracted increasing interest during the last decade because of their selective, mild, and environmentally friendly properties as oxidizing agents in organic synthesis. 1 The relevance of this methodology stems from the fact that all the aforementioned transformations are quite fundamental in nature and can be easily applied to a multitude of synthetic strategies. Investigations from our laboratories have revealed a series of new paradigms for hypervalent iodine mediated reactions under mild conditions. 2 (Diacetoxyiodo)benzene is a hypervalent iodine reagent which is readily available and frequently used in several oxidative transformations.
3 During the course of our studies, we found that treatment of 1,2-diaminobenzene with (diacetoxyiodo)benzene in acetone resulted into formation of cis,cis-mucononitrile by oxidative cleavage of a carbon-carbon bond. It is interesting to note that, under these reaction conditions, 1,3-diaminobenzene was unaffected while 1,4-diaminobenzene unexpectedly led to formation of benzoquinone.
There are only three previously reported methods available for oxidative cleavage of the carbon-carbon bond of 1,2-diamino aryl compounds, in which compounds such as 1,2-diaminobenzene are treated with molecular oxygen in the presence of CuCl in pyridine and converted into cis,cis-mucononitrile. In another method 1,2-diaminobenzene was oxidized using stoichiometric amount of nickel peroxide or lead tetraacetate. However, all these reactions have several drawbacks such as tedious workup, low yields (less than 50%), and use of toxic reagents. 4 In case of quinone formation from 1,4-diaminobenzene, there are only few methods reported, which include metal oxides in combination with H 2 O 2 , where the low yields and formation of p-nitro aniline as a major side product is observed. 5 Thus, in this communication we report the novel application of hypervalent iodine reagent, (diacetoxyiodo)benzene for the oxidative cleavage of the carbon-carbon bond of 1,2-diamino aryl compounds to the corresponding nitriles and preparation of quinones from corresponding 1,4-diamino aryl compounds. There are no prior reports in the literature for oxidative cleavage of aryl diamines or synthesis of quinone using hypervalent iodine reagents.
We selected 1,2-diaminobenzene as a model substrate to explore the suitable reaction conditions with (diacetoxyiodo)benzene in acetone at room temperature (Scheme 1). In this case, the reaction afforded the corresponding cis,cis-mucononitrile as the major product. 6 We also found that this oxidative transformation takes place in chloroform and dichloromethane, but lower yields were observed. To explore the possibility of other hypervalent iodine reagents for conversion of 1,2-diaminobenzene into cis,cis-mucononitrile, we carried out the reaction with 1,2-diaminobenzene using various hypervalent iodine reagents including IBX, KIO 3 , and 4,4′-bis-(dichloroiodo)-biphenyl. Unlike the situtation with (diacetoxyiodo)benzene, no formation of cis,cis-mucononitrile was observed even after long reaction times.
In order to explore the reaction scope, a variety of substituted 1,2-diamino aryl compounds was prepared by standard reported procedures and converted into the corresponding nitriles by oxidative carbon-carbon cleavage in moderate to good yields, and the results are summarized in Table 1 . 7a It was found that electron-rich 1,2-diaminobenzenes were suitable for this transformation, giving the dinitriles in moderate to good yields in short reaction times (Table 1 , entries 2-4), while strongly electron-deficient 1,2-diaminobenzenes and heterocyclic diamines did not undergo this transformation (Table 1 , entries 8 and 9). It should be noted that, under these reaction conditions, methoxy and ester groups remain unaffected (Table 1 , entries 4 and 5). 
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The reaction system is also useful for 1,2-diaminonaphthalene (Table 1 , entry 7).
Under the same reaction conditions, 1,4-diaminobenzene reacted with (diacetoxyiodo)benzene in acetone to give benzoquinone (Scheme 2).
Considering this fact, we studied various substituted 1,4-diaminobenzenes in acetone and obtained the corresponding quinones in short reaction times (Table 1) . 7b The method was also successfully applied to the synthesis of napthaquinone and anthraquinone from the corresponding diamino compounds ( In conclusion, we have exploited a novel application of (diacetoxyiodo)benzene for oxidative cleavage of carbon-carbon aryl diamines to nitriles as well as a novel route for the synthesis of quinones in short reaction times. Both these applications are general, practical, economical, and efficient. To a stirred solution of(diacetoxyiodo)benzene (3g, 9.2 mmol) in acetone (15 mL) was added 1,2-diaminobenzene (0.5 g, 4.6 mmol). The reaction mixture was stirred at r.t. until the starting material was completely consumed (TLC). After completion of reaction, the reaction mixture was quenched with H 2 O (20 mL) and further diluted with EtOAc (30 mL). The organic layer was separated and washed successively with 10% NaHSO 4 solution (2 × 20 mL), 10% NaHCO 3 (2 × 15 mL), and H 2 O (2 × 20 mL). The organic layer was dried over anhyd Na 2 SO 4 , filtered, and concentrated under reduced pressure to give crude product. (Table 1 , Entry 10) To a stirred solution of(diacetoxyiodo)benzene (3g, 9.2 mmol) in acetone (15 mL) was added 1,4-diaminobenzene (0.5 g, 4.6 mmol). The reaction mixture was stirred at r.t. and after completion of reaction (TLC) the reaction mixture was quenched in H 2 O and the above workup procedure was followed to obtain benzoquinone. (8) (2E,4Z) 54, 128.3, 130.3, 133.1, 134.4, 134.7, 135.3, 135.8, 138.5, 182.6, 183.0 
